G ranulomatous inflammation is one of the patterns of chronic inflammation that occurs when the cellular immunity system fails to completely clear antigenic stimuli. Granulomas are seen in a limited number of infectious and noninfectious conditions, especially sarcoidosis and tuberculosis. Sarcoidosis is an example of noncaseating granulomatous inflammation of unknown etiology that has a multisystem involvement. Noncaseating granulomas similar to those encountered in sarcoidosis may occasionally be seen in patients who do not fulfill the criteria for systemic sarcoidosis. These are termed "sarcoid-like reaction" (SLR) although the distinction between the two conditions may at times be difficult. [1] [2] [3] Sarcoid-like granulomas have been seen in relationship with a variety of neoplasms. Granulomas may be present within the tumor itself, in the organ of tumor involvement, in a distant organ or tissue, or most commonly in the lymph nodes draining the neoplasm. 3, 4 We hereby report a case of renal cell carcinoma containing extensive SLR, limited to the tumor, in the absence of any relevant systemic disease. We also review pertinent published reports in which similar pathologic processes have been documented.
CASE
A 62-year-old man, a known case of diabetes mellitus, A case of renal cell carcinoma with sarcoid-like granulomatous reaction within the tumor was reported. The granulomas were confined to the carcinoma while renal parenchyma and regional lymph nodes were completely free of involvement. Clinical workup of the patient did not reveal any evidence of sarcoidosis, tuberculosis, or any other systemic disease except for diabetes mellitus. Sarcoid-like granulomatous reaction confined to renal carcinoma is a rare finding with only a few cases reported in the published reports.
hypertension, and renal impairment, was admitted to the hospital with recent episodes of gross hematuria. An abdominal magnetic resonance imaging revealed a large cortical mass in the upper pole of the right kidney, which was suspicious for kidney carcinoma. A core biopsy of the mass revealed renal cell carcinoma (clear cell type). Several nonnecrotizing epithelioid granulomas were seen scattered within the tumor. Special stains for fungal or mycobacterial organisms (Gomori methenamine silver and Ziehl-Neelsen stains) were negative. A radical nephrectomy was performed.
The nephrectomy specimen revealed a 9-cm wellcircumscribed mass replacing the upper pole. The tumor was golden-yellow at the periphery, with grayishwhite to dark red and hemorrhagic areas toward the center (Figure 1) . Histological examination showed clear cell renal cell carcinoma (Fuhrman grade 3). Large numbers of epithelioid granulomas were present scattered throughout the tumor (Figures 2 and 3) . Most of the granulomas lacked central necrosis; however, foci of coagulative necrosis were present in occasional granulomas (Figure 4 ). These granulomas were mostly associated with necrotic tumor and were not considered to have caseation necrosis, since outlines of tumor vasculature were still recognizable within the necrotic areas. Again, stains for acid-fast and fungal organisms were negative. Some of the granulomas contained mul-tinucleated giant cells, including Langhans and foreign body types. The remaining part of the carcinoma contained scattered, focally dense aggregates of lymphocytes and plasma cells ( Figure 5 ). More than 90% of the lymphocytes were immunoreactive for CD3 indicating T-cell lineage. These cells were present at the periphery of the granulomas and were scattered diffusely among the carcinoma cells ( Figure 6A ). CD20 positive B lymphocytes, however, were limited to small aggregates scattered randomly near the periphery of the carcinoma and were completely absent within the granulomas and in the adjacent areas of carcinoma ( Figure  6B ). Uninvolved renal parenchyma was completely free of any granulomatous reaction. The features of moderately advanced diabetic glomerulopathy (nodular type) and moderate arteriosclerosis were seen within the renal tissue. There was no evidence of interstitial nephritis or chronic pyelonephritis. Thorough clinical workup failed to reveal any evidence of sarcoidosis or any other systemic disease except for diabetes mellitus.
DiSCuSSion
A granuloma is a focus of chronic inflammation consisting of a microscopic aggregation of macrophages that are transformed into epithelium-like cells (epithelioid cells), surrounded by a collar of mononuclear leukocytes, principally lymphocytes and occasionally plasma cells. Granulomas form when the immune system attempts to wall off substances that it perceives as foreign but is unable to eliminate. There are two types of granulomas, which differ in their pathogenesis. Foreign body granulomas are incited by relatively inert foreign bodies. Typically, foreign body granulomas form around inert material such as talc, sutures, or other fibers that are large enough to preclude phagocytosis by a single macrophage. The foreign material can usually be identified in the center of the granuloma, The second type of granulomas are Immune granulomas, which are caused by a variety of agents that are capable of inducing a cellmediated immune response but are poorly degradable. In such responses macrophages engulf foreign protein antigen, process it, and present peptides to antigenspecific T lymphocytes, causing their activation. The responding T cells produce cytokines, such as IL-2, which activates other T cells, perpetuating the response. These cells also produce IFN-a, which is important in activating macrophages and transforming them into epithelioid cells and multinucleated giant cells, thus producing the phenotype of epithelioid granulomatous reaction. [1] [2] [3] The etiologic agents that induce a garanulomatous reaction are quite diverse and may include infectious agents such as bacterial and fungal organisms. The morphologic patterns in the various granulomatous diseases may be sufficiently different to allow reasonably accurate diagnosis by an experienced pathologist. For example, granulomas with caseating necrosis are usually associated with infection by Mycobacterium tuberculosis. However, the morphologic appearance of the granulomas may be atypical so that an attempt to recognize the underlying etiologic agent may be necessary in every case. The offending agents may be identified by histological stains, microbiologic cultures, and serologic studies, or, in some cases, by using molecular techniques such as polymerase chain reaction. [1] [2] [3] In many granulomas, there may be no evidence of any of the abovementioned infectious agents. Sarcoidosis is an example of a granulomatous disease in which no etiologic agent has so far been identified. Sarcoidosis is a multisystem, systemic disease in which nonnecrotizing granulomas are present in several organs including lung, liver, lymph nodes, spleen, and skin among others. In some patients granulomatous inflammation similar to that in sarcoidosis may be seen in a limited area, without evidence of any systemic disease. These changes are usually termed as SLR or sarcoid-like granulomas. 4, 6 Sarcoid-like granulomatous reaction is most often seen in lymph nodes draining an area with a neoplasm. In some cases the nodes involved by the process may be distant from the site of the tumor. The involved lymph nodes are usually free of metastases, although occasionally, granulomas may be seen in relationship with metastatic neoplasm. SLR may also be seen in the vicinity of the tumor within the involved organ such as liver and lung. SLR to a tumor may in some cases be present within the tumor itself. In seminoma and dysgerminoma, this reaction is usually localized to the connective tissue septa within the tumor and is generally Figure 6B . cD20 immunostaining of the area shown in Figure 5 revealing the absence of B-cell. 4 The relative frequency of SLR, within the tumor or in lymph nodes, varies considerably among the various groups of neoplasms. In the study by Brincker, SLR was found to occur in 4.4% of carcinomas, in 13.8% of patients with Hodgkin disease and in 7.3% of cases with non-Hodgkin lymphomas. 5 The involvement of renal cell carcinoma by SLR is rare with only a few cases reported in the published reports. The clinicopathologic details of these cases are given in Table 1 . Of the 11 cases reported previously, 4 were female and 7 male patients. [7] [8] [9] [10] [11] [12] [13] Their age ranged from 39 to 70 years. The histological type of carcinoma was clear cell in 9 cases, sacomatoid renal cell carcinoma in 1 case, and papillary type in another case. In all cases the SLR was limited to the kidney except for 1 patient reported by Bottone et al in which the granulomas were also present in liver and abdominal lymph nodes. 7 In another case, reported by Campbell and DouglasJones, sarcoid-like granulomas were documented in renal carcinoma; however, this patient had a prior diagnosis of sarcoidosis.
14 Therefore, this case was excluded from the review.
The etiology of cancer-related SLR is postulated to be secondary to an induced T-cell-mediated host response to soluble antigenic tumor factors. 3 The antigenic factors may be either shed by tumor cells or released by tumor cells or released during tumor necrosis. These factors may be carried to regional lymph nodes, where SLR is usually manifested. Extensive T-cell infiltration within the carcinoma in our case is consistent with the primary role of T-cells in the initiation and perpetuation of the tumor cells injury, ultimately leading to granulomatous inflammation. It is not clear, however, why in many of the cases, SLR is seen in regional or distant lymph nodes while in some cases, like the present case, SLR is limited to the carcinoma.
In conclusion, a case of sarcoid-like granulomatous reaction involving renal cell carcinoma is reported. The granulomas were limited to the carcinoma, and there was no evidence of systemic involvement by sarcoidosis. Previously documented cases with similar findings are reviewed.
